Incidence and management of asparaginase-associated adverse events in patients with acute lymphoblastic leukemia.
Asparaginase is an enzyme that breaks down extracellular asparagine into aspartic acid and ammonia. Depletion of extracellular asparagine inhibits the growth of lymphocytic leukemic cells. Unlike normal cells, lymphoblasts lack the enzyme to synthesize asparagine and therefore rely on an exogenous source of this amino acid to maintain cellular protein synthesis. Asparagine depletion results in nutritional deprivation, inhibition of protein synthesis, and subsequent apoptotic cell death in lymphoblasts. Asparaginase therapy is an essential component of the treatment protocol for acute lymphoblastic leukemia. The effect of asparaginase on protein synthesis may result in a number of toxicities, including thrombosis, pancreatitis, hyperglycemia, and hepatotoxicity. This review discusses the incidence of asparaginase-related adverse events, compares available asparaginase formulations with respect to the emergence of certain toxicities, and considers management strategies for these toxicities in patients with acute lymphoblastic leukemia.